Evaluation of the physicochemical properties and anti-biofilm activity of zinc nanoparticles synthesized by microwave irradiation by Alipour Esmaili Anari, Fatemeh
&L.JS c,rb;J .ri.iloar crLo,6 J ,sS-ri f$s 6l(.i'.f.l
qs,i3;l.r fjlc J 6jL*,J;lu o6*.til.r
gjt-JJh cr-6JFa-c crllsr {"Li 0!h
: Lrlj,rs
"+SS:*or-o 
crj tlri g oib^i,i3+;'s c,Lr. grai !#JJ+
J*JgJ+La 619'ol l+ o*i jllg qSJJ crlJi3'rtr
: Ja-.r3r3
g;Jtrf ,s+cLa*.ll Jj,*lls, 46LLi
:L^i tfJ +L-rl
o.it+5rii ,.r+f+6;is.r
JP Lrrg.,;S Jja.r ;iS.t
\. \Y :4atr 0!h o;La-i \flv oLo j-r




Evaluation of the physicochemical properties and anti-biofilm activity
of zinc nanoparticles synthesized by microwave irradiation
By,




September 2018 Thesis No: 1012
-,Li oll--OJ
.i5?
t; 6la2--J:;;L5 -L-J-- )-aL.glr-i Qi ;1 o;L;- - I J crlj:J-:L; ;-t ;:+ o)j j-\:netL
4- c,lJiiu :* Gl:-: S--jj:: 6Gs+J);l o:U:-,1 o! ;l ;: .C-1 o> 5 l !: Sjj:*-yt
,6;l"AV ,)*)* r;V dlb,;: .d-1 "r; l+ J;3 pt+,t 
'},tr J oLi ;rs: &- 
jll*
.C+l o-L; gt+t 
"<jj-X Sss u|:iU .r-l-i-1; D elf d)J. 3 .rl-oj.-"o
y-JJf--U C-l 3 Lavandula vera "6 S-r o;l.as ;l G:s;lri-..it-i )*-H 6lr:.sS 6ss
L 
-rlr:r,L St-uS;-:.-t--; o:Li:-,l ,-ti;l:1; 4j3; C-:\1:j,L r 6_ts.SGu_r_ c5F1 -+G 45
rxRD 
'Lji,EDS 
.<-:* | 6r--"a* !t-1 ,OpU).rlr ,r);<)\ *-S*:-5*;t o:1;:. 1
.Jr: j".. FTIR
uo-Seu.li*i,-;T 
-L-t)u:JL <L-la,*.(o. r;l .!.lti -,.K- b;l #
! +*-tn" J) TTC .3 .--,u "(J en -e -+.-et' " urJ) o.. ,rn_y::l ,r-ff-rUbl : .**l--
-(.r9C^-L9S- igti-;1 .^f*ly-J*).-,i -:l '*-=.*4.;--i-< rl i .-),):+.tets*d-*rJ 
- v Jr L> -J-. J l-- a J JJ t) Jr. JJ
.L) Lr.-)-t lJy-l JU*-; \ e _-
o)3-b.. ;; L"gi .91";! ";llil J o),1 ;S; CJ; o-L.i _',ltr gj; C>l;:ylJ +5 :l: oL:; 6-l-: :6-5
prg/ml c-lal;;:a5 :l: ,tL:;;l;!jU 
.,^U,- t; ,-,1;\ o.U rtl .:;l:;l -6 ;,,;l A. .- *.
, 
qf+Y/A'1. 
^- J.-:S ":-J 1 + l;,r-r-:1rl 
-L;y1:1* u .; d+y: !--, -''j=. 
t',
.,*-l o; 5 1-r=, 
._;-al5 TAIY*\ lYl. ,. 





-.-L-Fq eJP-*. ,e :; ,$j-* c,l;:--l, ,r,-::)*-L el-ur : J+5 - *i
il *-1<).i5"
Abstract
Introduction: Green synthesis of nanoparticles and usage for novel purposes has
become of particular usage in nanotechnology. Usage of biological methods for
synthesis of nanoparticles has expanded as a practical and easy method. The present
study was carried out to synthesize, purify and investi-qate the anti-biofilm properties of
Biogenic Zinc nanoparlicles (Zn NPs).
Method: Zn NPs were svnthesized using leaf extract of Lavandtla 1)era and
microwar,e wayes. capable of reducing Zinc ions into Zinc nanoparticles. Nanoparticle
properties were studied using transmission electron microscopy (TEM), EDS
technique. XRD assay . and FTIR. The anti-microbial effbcts of Zn NPs were compared
to that of Zinc sulfate on P.seudornona,t aeruginosa, Proleus mirabilis, Staphylococcus
aureus isolates by microtiter plate assay method using "TTC" indicator. Anti-biofilm
properties were also determined by microtiter plate assay using Crystal violet.
Results: Biogenic Zn NPs were spherical and particle size were in range of 30-80
nanometers. Anti-biofilm effect anal,vsis revealed that in 640 p,g m1-1 concentration of
Zn NPs, biofilm formation of P.aeruginosa . P.mirabilis, and S.aureus was reduced to
93+2.8oA,82+2.6%. and 68.3*2.7o/o of control group, respectively.
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